Effect of angiotensin-converting enzyme inhibitors and nitroxy groups on human coronary resistance vessels in vitro.
We investigated the interaction between nitroxy groups and angiotensin-converting enzyme (ACE) inhibitors to assess the role of sulfhydryl groups and adenosine triphosphate (ATP)-sensitive potassium channels in vasodilation of human coronary resistance vessels in vitro. Coronary resistance vessels were resected from the right atrial appendage of 27 patients undergoing open heart surgery. The vessel ends were inserted into a microglass pipette with the internal pressure maintained at 40 mm Hg. Nitroglycerin did not change the vasoresponse, whereas nicorandil induced a concentration-dependent vasodilation that was not affected by methylene blue, but was markedly inhibited by glibenclamide. The ACE inhibitors, captopril, with a sulfhydryl group (1 x 10(-6) M), and enalaprilat, without a sulfhydryl group (1 x 10(-6) M), were added to either nitroglycerin or nicorandil to assess the incremental response of the sulfhydryl group to vasodilation. The addition of captopril or L-cysteine (1 x 10(-6) M) enhanced the activity of both nitroglycerin and nicorandil, whereas addition of enalaprilat did not. The responses of nicorandil and nitroglycerin to captopril and were similar. Cromakalim was not enhanced by L-cysteine or captopril. The response of nitroglycerin was not enhanced by captopril or L-cysteine after addition of N(G)-monomethyl-L-ARGININE (L-NMMA). Both nitroglycerin and nicorandil exhibited an increase in vasodilation in the presence of an ACE inhibitor containing a sulfhydryl group. The mechanism of the vasodilatory action in the coronary resistance vessels may involve the opening of an ATP-sensitive potassium channel and subsequent guanylate cyclase activation. These interactions have important clinical implications.